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PLEASE NOTE

This report presents unevaluated information on Soviet
Bloc International Geophysicsl Year activities selected
from foreilgn-languag: publications as indicated in paren-
theses. It 1s published as an aild to United States Govern-
ment. research. ’
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L. GEWNERAL

Ixpanded Reports Sesnlong of the SelentlCic Council of the Institute of
Lhe Physico of the Atmosphere

An cxpanded reports sceclon of the Scientific Council was held from
3 to 5 March 1958 in the Institute of the Fhysies of the Atmosphere.
The sesslon was opencd by an address of A. M. Obukhov, Corresponding
Member of the Academy of Sclences USSR, dlrector of the institute, in
which was described the basic dlreclion of the work of the institute.

The session, devoted to the problems of atmospheric optlcs, was
opened by G. V. Rozenberg's report "Investigation of the Opticel Prop-
erties of the Atmosphere," in which he briefly described the principal
contemporary directione of atmospheric optics and the content of the
work stemming from these being conducted in the Laboratory of Atmospheric
Optics of the Instiltute of the Physics of the Atmosphere.

The report "Certain Problems of Transmission of Radiatlon in the
Atmosphere in the Presence of Horizontal Inhomogeneities" was given by
M. S. Malkevich. The problem of the radiation regime was considered
on the assumption of a change in the albedo of the underlying surface
along horizontals. The characteristics of radiation scattering were
calculated by the author for a homogeneous (according to altitude) and
isotropically scattering atmosphere. Conditions for appllcation of
Eddington and Chandrasekar approximation methods were also investigated.

Ye. M. Feygel'son presented the results of a theoretical study of
the cooling process of the upper part of a cloud. The cloud was con-
sidered as a horizontal, infinitely extended layer of finite thickness,
with distribution of temperatwre, weater content, and hunidity given for
the initial moment. The initial distribution of temperature and humidity
was given for above the cloud. The heat flux from the cloud attributed
to the transfer of long wave radiation and to phase conversions was con-
sidered. Numerical examples show that the cloud's upper part cools off
approximately 0.2+0.3 degree per hour, and the layer over the cloud, some-
what more slowly; an inversion of the temperature over the cloud takes
place; the nature of the cooling depends on the humidity of the layer
over the cloud; and that the influx of heat stiributed to condensation
is small in comparison to that attributed to radiation.
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Z. V. Rozenberg reported the preliminary results of an experi-
mensal study of polarization seatbering indicatrices which he conducted
Joinbtly with N. D. Rudometkina and T. M. Mikhaylin. It was revealed
that the study of polarization ncattering indicatrices substantially
increaces the volume of Information concerning scattering substances.
While processing data obtained in 1956 near Moscow (in weak fog condi-
tions) and in 1957 in the northerr Caucasus (in dust-laden air condi-
tlons), the cllipticlity of polarization of the scattered light was dis-
covered and a number of pecularitiles in the matrices of scattering, ..
characbevizing the optical propertles of the scattering medium were
explain:d.

A. Ya. Driving and N. V. Zolotavina gave some results of the work
of the atmosphere-optical expedition of 1957.

Under the expedition's program, measurements of the intensity, the
degree of polarization, and the direction of polarization of light from
different parts of the day sky were conducted in the foothills of the
Northern Coucasus. Appropriate daia were obtained on the function of
the wagle of scattering for various almucantars and in the Sun's vertical.
Measurements of day and night transparencies of the atmosphere and also
the horizontal transparency of the ground l&g r of the alr were made with
two filters ( N Efp = M0 Mo N pep =2 gm M ). The optical thick-
ness of the atﬁosphere in the regi6n of the expedition's operations varied
during observations from 0.116 +o 0.527 for the blue filter and from
0.207 - 0.42k for the green filter.

The session, devoted to the problem of atmospheric turbulence was
opened with a report by A. M. Obukhov, "Work on the Problem of 'Atmos-
pheric Turbulence.'"

Afterwards, the assembly heard A. S, Monin's and A. M. Obukhov's
report, "Small Fluctustions of the Atmosphere and a General Statement
of the Problem of Adaptation." A classification of the principal types
of dynamic procescses in the atmosphere (horizontal vortex motions, gravi-
tational and acoustical waves) is given in a very general form on the
basis of the solution of the problem of small fluctustions of a baroelinic
atmosphere, and the "filtering" role of a quasistatic approximation is
explained. It was showvn in particular that the time for the establish-
ment of a gquasistatic balence in the atmosphere consists of several min-
utes.

L. A. Dikiy reported on the results of the study of small fluctua-
tions of a pclytropic atmosphere.
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o 4 Talorally presensod bhe results of experimeatol Investiga..

Llons of Plickesdng In light Crom Jronnd souvrees, wvhich vere conducted

by A Do Cievieh and L., R, Uovang.  The sbetisticnl characteristics of
Chickering or Light sowpeng  Locabed In the ground layer of the atmosphere
were measiyred: 4 z % " (were ¥ ods the ntensity of the ligat flow),
the three-dimeas iono). covielabion fuuetior R of fluctations of I, the
frequenny spectium of Llucbuations of T in the 0.05-1,000-0P3 rango, and
ther viobability distribution anetion off fluctuations or T. Measurenents
vere made for the distance L betweon the illuminator snd the light re-
ceilver from 250 Lo 2,000 metesrs and for different metcorological condi -
Lionz. The following relationships were obtained: (a) g~ %, ([X'T)a’,
vore a0 is the differeace of the mean temperatures at 2 altitudes

(o0 o (b) A 1, where % ~_  2; (¢) experimentally
cont” red the theoretical conclusion thet the radius of the correlation
of fluctuntions in the intensity is determined by the value - AL

(d) the probebility distribution fwiiction is close to a log -normal dis-
tribution; and (e) the foym of the frequency spectrun of fluctuntions in

the intensity of Light qualitatively agrees with the spectiel density
fluctuntions obtained theoreitically.

V. M. Bovsheverov described apperatus developed in 1958 by the
Lovoratory of Atmospheric Acoustics for measuring the principal stetis-
tical churacteristics of occassional processes: spectrum analyzer; an
integel type level snaiycer; and a comparator an instrument for mensir-
ing Cispersion and structural functions.

V. T. Krasovskiy made a brief report on the problem of "Physics of
the Upper Atnosphere", which chasacterized the modern state of the prob-
lem, and, based in connection with this, ws o thematic plan of the
Upper Atmosvhere Division ol the Institute of the Physics of the Atmos-
phere.

V. J. Keasovshiy read "Reclierging of Proton," a report by I. S.
Shlilovskiy, 2xplaining a tlheory developed by the author that included in
the composition of the Swi'y cuirpasenlar flovs, vhich cause aurorae, and
also in geemoaretic ond ionogpheric disturbances, are neutral nydrogen
atoms which are forned 'n inSerplanetary space &g o result of the recharg-

ing o fasy solar protons with nevtrsl zas.,
A report by Yo. G. Brofel'd, "ador Images from Aurorae,"” presented

a grect deal of obuervoabion neterial aud some ot the authors views on the
navure ol cador lnages from aurosae.
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. Lo Fedorova gave the results of measurcments of the distiibu-
tLlon of the Intonsity in the rotatlonal-oscillatory spectium of hydroxyl
Lor detormining tempoeratoraes of Lthe upper atmospicrc.

A report Ly V. 8, Prokudina was devoted to a consideration of the
pecularitics of hydrogen emission in low-latitude aurorac. ("Bxpanded
Reporis Session of the Scientific Council of the Institute of the Physics
of the Atmospherc,' by I'. . Yudalevich; Moscow, Izvestiya Akademii Nauk
B3OOR, Seriya Ceofizicheskaya, No 10, Oct 58, pp 1262-1263).

Conference of Younps Speciolists of Institute of Physics of the Atmosphere

A conference of young specialists was held from 6 to 7 March 1958
in the Institute of the Physics of the Atmosphere, Academy of Sciences
USSR ofter the close of the Reports Session of the Scientific Council
of the Trstitute.

The opening address was given by Ye. M. Feygel'son, senior scicn-
tific associate.

A review of observational material obtained at the North Scientific
Station was given in the report "Spectiuscopic Investigation of Auroraes,"
by Yu. L. Gal'perin. It was discovered that in a number of cases, hydro-
gen lines are observed prior to the appearance of any indications of an
aurora and only one to 2 hours after this, did a strong radiance sappear.
As a result of an analysis, 131 spectrograms of the hydrogen patrol
service with an exposure of one hour, established a noticeable correla-
tion in the appearance of hydrogen luminescence with the appearance of
radio reflections from auvrorae on a wave length of Ut meters. A theory
on the form of hydrogen emission of aurorae was constructed.

The wresults of observations of radar images from aurorae in the
Norvh Beientific Station of the Institute of the Physics of the Atmos-
phere, Academy of Sciences USSR, particularly, the distributions of nwadio
veflections ot frecuencies of 30 megacycles and 72 megacycles and the
diwrnal variation of the rellections for three months were given in the
zeport "The Nature of Rsdio Relllections from Aurorae," by A. I. Grachev.

A raport by M. V. Drhordzhin, “Llectrophotometyy of Emissions in
the Zonc of the Aurorce,” contained a description of apparatus used for
elechrouphotonetric suwudies of emissions of aurorse and illumination of
the sky, and the results of obgervations performed with it. A comparison
of the inbtensity of cnissions in the zoune of the aurorae and in southern
latitndes, and also the electrophotometric investigation of wind move-
ments and pulsations of intensity in cshe zone of the aurorae were given.

- L -
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A. V. Korotin reported the results of the processing of spectra
obtained at the North Scientifle Station using a patrol spectrograph
in - che report "Classification of Auroral Spectre."

V. I. Pogorelov spoke on the results of the studies of radar images
of aurorac at Roshchino.

"Temperature of the Atmospherc at the 100 Kilometer Level According
to Spectra," by V. S. Prokudina, was devoted to a discussion of the
spectral method of determining temperatures of the upper atmosphere ac-
cording to rotational bands of hydroxyl also obtained by reporters of
experimental. data.

In the report "Continuous Emission Spectrum of the Upper Atmosphere, "
N. N. Shefov discussed the results of measurements of the relative and
absolute intensities of the basic emissions of the night ely and con-
sidered the problem of errors introduced by the continuous spectrum in
determinations of the intensities of emissions with the use of interfer-
ence filters.

A. B. Kazanskly presented a paper on the regime of turbulence of the
ground layer in conditions of unstable atmospheric stratification. The
basic results of a theory of similarity in the ground layer of the atmos-

& phere are explained. Irom measurement considerations, expressions for
the turbulent flow of heat g and the coefficient of turbulence k, are
reduced. A general case of unstable atmospheric ctratification is con-
sidered. The form of the universal function f ( . ) for the entire range
of values of Richardson numbers (- .« i . ) is examined. A method
of processing the results of gradient measurements is proposed. A nomo-
gram for determination of the flow of heat g is suggested.

A, S. Gurvich spoke on a distribution analyzer, developed by him-
self, which is intended for finding the distribution probabilities of
occassional processes. ("Conference of Young Scientists of the Insti-
tute of the Physics of the Atmosphere, Academy of Sciences USSR," by
F. F. Yudalevich; Moscow, Izvestiya Akademii Nauk S5SR, Seriys Geofizi-
cheskaya, No 10, Oct 58, pp 1263-126kL)
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II. ROCKETS AND ARTIFICIAL EARTH SATELLITES

Nesmeyanov Placeg Specilal Emphasis on Space Research Undexr New 7-Year
Plan

Academician Aleksandr Nesmeyanov, president of thy Acaiemy of Sci-
cnces USSR, in a long Pravda article on the problems faving Soviet science
under the new Seven-Year Plan, had this to says regarding the study of
space: CPYRGHT

"In the Seven-Year Plan f¢F the development of sclence, considerable
attention will be given to the|development of new means of astronomicel
investigations, both with the g81d of new powerful optical and radio in-
strunents, as well as through §}e use of cosmic rockets and artificial CPYRGHT
earth satellites, with which it will be possible to place instruments
beyond the Farth's atmosphere.'"| ("Tasks of Soviel Science in the Light
of the Scven-Year Plan for the Development of the Economy of the USSR, "
by Academician A. Nesmeyanov, president of the Academy of Scilences USSR;
Moscow, Pravda, 1 Dec 58)

Pokrovskiy Proposes Creation of Artificial Atmosphere f£or Moon Landings

The creation of an "artificial atmosphere” which would enable space
ships to land on the Moon and other planets where an atmospheres is lack-
ing, is proposed by Professor G. I. Pokrovskiy, Doctor of Technical Sei-
ences. The large fuel reserves necessery for braking actions using jets
can be eliminated in the use of Pokrovakiy*’s method.

Pokrovskiy proposes to create thils "atmosphere" in this manner. As
the space ship approaches the Moon's surface, 1t will launch a small mis-
sile forwards. This missile will outdistance the space ship and strike
the Moon's surface with meteoric velocity. As is known, the lunar surface
is covered with a thick, loose layer of dust. Under the impact of the
missile, at a tangent to the surface, enormous amounts of this dust will
be thrown upwards and since high temperatures will develop upon impact,
part of this dust will evaporate and form a cloud of rather dense gases.

The space ship must approach the Moon's surface almost at a tangent.
Thus it will remain for a relatively 1ong-€1me near the surface, penetrat-
ing the clouds of dust and gases. To increase the braeking effect & curved
vane can be extended to catch the dust and, gases and changing their di-
rection, throw a powerful jet forward at a speed greater than that of the
ship. This jet can be directed downwards so that in hitting the Moon's
surface it will continuously raise up new masses of gas and dust before
the ship. Thus the cosmic ship will always move in a dense atmosphere
along its flight path.

-6 -
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It is also possible thal the cspace chip will not be braked suf-
Ciciently in approaching the Moon to effeet a landing but will be car<e
ried o preabt distance beyond it

Describing an elliptical oxbit it will again approach the lunar
surface.  Scveral such approaches using small jet motors for correc-
tions ia the trajectory of the Clight, will slow the ship down suffi-
ciently for a landing iu the dust layer similar to the "belly landings"
made by airplanes. Such landings, says Pokrovskiy, should not be too
difficuit.

It is obvious, he continues, that in order to arrive at a more

) exact solution of the problem prescnted hern, it is necessary to bombard
the Moon with speeial rockets which will skid along the surface of the
Moon at edge of the visible disk so that the clouds of dust thus created
will be clearly visible against the dark background of cosmic space. It
will also be possible to observe these clouds both by the impacts on the
Lunar surface, as well as by the angular illumination of the Sun which
causes dark shadows to be cast by the clouds. Finally, it will be useful
to also launch rockets in the region of the lunar surface not illuminated
by the Sun in order to observe tl.e illumination of glowing gases formed
as the rockets skid along the surface of the Moon. ("Moon Landings,"
by Prof G. I. Pokrovskiy, Doctor of Technical Sciences; Moscow, Tekhnika
Molodezhi, No 11, WNov 58, pp 3-4)

Sputnik III Encounters Meteor Showers

V. Lutskiy, Scientific Associate of the Moscow Planetarium, reports
that several days ago, Sputnik III transmitted particularly frequent
signals concerning its collisions with meteor bodies.

From 10-1C November, the Earth and Sputnik III passed through the
Leonids shower. ZEarlier, from 1k to 26 October, Sputnik IITI passed
through the powerful shower of the Orionids.

In the first half of December the Earth and the artificial earth
satellite will pass through the very powerful shower of the Ceminids.

Several piesoelectric transducers are carried by Sputnik III for
recording the number of micrometeor impacts. These instruments are so
sensitive that they can detect the impact of particles with a diameter
of one micron and a mass of one billionth of a gram. ("Satellite Passes
Through Meteor Shower," by V. Lutskiy, Scientific Associate, Moscow °
Planetarium; Moscow, Vechernyaya Moskva, 24 Nov 58, p 3)
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Unidentbiniod Flying Object Obgerved in Finlmnd

Mive porpons in the Kujona District observed a "flylng cigar' in
the sly at 2230 hours on 18 MNovember., The object, which emitted a loud
noise ond lighted up o lorge area, moved from northeast tosouthwest. and

~

was visible for 2 or 3 minutes.
Strunge lights have been obgserved in the sky in Keinw. ("Flying
Cigers Iin Kainuu'; Helsinki, Hufvudstodsbladet, 22 Nov 58, p 1)

ITI. UPPER ATMOSFHIRE

Kozvraev., Soviet Astronomer, Males new Discover
e — =2

Hitherto unknown forces acting on the Barth's axis of rotation are
reported te have been discovered by N. Kozyrev, Doctor of Physicomathe-
mutical Sciences, the Pulkovo astronomer who recently revesled the Ais-
covery of volecanic activity on the Moon [see Soviet Bloc IGY Information,
Wo k2, 28 November 1958/.

The scientist, as far back as 1949, used astronomical photographs
in making measurements of the shape of the hemispheres of the rapidly
rotating planets Jupiter and Satwn. It wvas found that the northern
hemispheres of these planets, as is the case on the Earth, are more
compressed than their southern hemispheres.

Kozyrev developed an original system of mechanice, on the basis of
which he arrived at the conclusion that peculiar, previously unknovm,
forces act on the axis of the rotating bodies. These forces cause varia-
tions in wime. The existence of these forces on the Farth's surface were
established by Kozyrev as a result of experiments conducted last year at
the Pulkovo observatory. Thig special method of measuring forces proposed
by the scientists, was also applied by him for the Arctic Circle in Kirovak
and in the Crimea this year. The measurements suppeorted his hypothesis
that these previously unkmown forces actually are directed on the Barth's
axis of rotaotvion and that their magiitude depends on the geographical
lotitude. ("Intercesting Work of o Leningrad Assronomer" ; Moscow, Izvest-
iya, 22 Nov 58, p &)
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Sty Ohseryad, ey Pecpneting Moo Moy o Dioen il Aaveloers

eopnchoy e bive weabo o Lhoe Academy ol Sedcencens Ulzzadndoan
SHR and divecbor o Whe Kinaetov A baonomd el ’)I)f'm'vn‘l;<'»1'y, vevewls Lhat
it colgs oo ool L oboorvebory on Lho compllation ol o Moon atlos.
Whes o Ll contala Bhe ot mitnn Lo detadls ol the lnx.uu' sarface,

FEASEIR VS !v'J‘.lu- ol mowtainsg, gcadienls ol hhe s.’!upﬂu of eroters and clrauesn,
il wbhen dabe. e otlos e belvg prennced, suys Borabashov, for use
By the Llrab eosmonuibs. 'The ooy by she oboor vgxl,ory nlso adims at o

l'n\ wlodee off Lhe physlonl eoadltlons on the Moon, its atmospheice, temper-
moure, obe., whicn will male 16 possible Lo pazovide the proper equipment

Tor thooe flrst Tooding cn It surflace.

According to Doarcbashovy Ve L. Iooeskiy, an associate of the Khar'kov

soenvanory, hoad oot dn the ddocovery of voleanic activity on the
Mocrn, which wng resovhboed by Dr M. A, kozyrer, of the Pulkovo observatory
LT‘)’mz boviel Bloc GV L'.‘.*'-.J.'omv,v,tamj No k2, 20 Movembor 19)8]-

1
i

onoeonclusion Borabachov says thot through the efforte of Soviet
seienclots, who lamanchoed the i'""L artilicial carth satellite, the storm-
ing of the coomos has bepun. "L is o be r-::-:pnc‘ ted that the time is not
far ol wnen the worldd will leasn of the Cirst Moon £light.” ("On the
Moom, bty M. Borabashov. active membeir of tho Acadeny of Sciences Ukrainian
SR, dimcetor o the Kraor'lkov Aztropomicnl Obscrvatory; Moscow, Izvestlyn,
20 Nov 58, pob)

TVe OCIEANOGRAPITY

Mikhnil Lonmonosov Vis its \Im,,mu\d_.u Nl

A vodic messoge Crom X, Boonov, Fioct Mate, reports that the Mikhail
Lomonosov, Lu under imy ogoedn alver o O-day stsy in the port of St Johns,
Newioundlaswl

The ship is operoting in the Jewth Atlantic condueting scientific
ocbscrvations wades ne D37 peogrem.  Ship and crew are reported in good
condition.

While in pord, the Lomenosov wes visised by meny of the city's resi-
dents, fAmong the guesits wog Dy Oi.sr~:1hv vl of the rxpodlb'lon on the Cansdilan

selentific research ship Cemeron. ("In Awbuim Storms,"” by K. Bammov,
Wivet Mate Midiall Lomonosov: Moseow, Yovestiya, 29 Nov 58, p It)
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LGV ok Dy e vliela T Bnd Gl

e Soviet ships whilelh are octlive 1n the work of the IGY program are
Lhee Protessor Rudovite, o swnl nuklllinry schooner, and the Okecanogrof’,
noconverbed Lrowloer,

Hothr oi' these shilps operabe in the southern part ol the Baltle Scu.
Followlng predetermined parellel courges 90 miles apart, the ships drop
anchor flve Lo glx tlmes o day.  Thoge ocecanographic statlions last about
ha Lt an honr eoch. The expeditlons conduct tens of' ctatlons, studying
wibve distburbances, temperatures, currents, salinity, density, and the
chembenl composlton of the waters.

Dally rceports on the muber of stutions conducted are radioed to the
Leningrad Division of the State Occanographic Institute by the chiefs of
the cxpeditions:  Yu. Mikhaylov, Candidate of Geographical Scilences, and
K. Shlrokov, engincer. ("In the Baltic Sca"; Leningrad, Leningradskaya
Pravda, 10 Sep 58, p h)

V. GILACIOLOGY

Studying El'brug' Glaclers

The El'brus expedition of the Geographic Faculty of the Moscow State
University which Prof G. K. Tushinskiy heads, has returned to the capital.
The cxpedition conducts work according to the IGY program. This summer
ity participants, together with associates of the Ingtitute of J\pplied Geo-
physica, Academy of Sciences USSR, investigated the wide expanse of the
glaciers on the sumnits and slopes of El'brus. It completed the collec-
tlon of materiols for compiling maps of the Glaclers. These will make
it possible to determine changes 1n the magnitude of ice formation dur-
ing the last 100 years and to conpare these data with measurements of
the EBarth's climate.

The cxpedition in cooperation with the Institute of the Physics of
the Barth, Academy of Sciences USSR, for the first time determined the
thickness of the ice covering the El'brus. Scientific megsurements of
the ice temperatures and structures are also of great interest.

Today, in the Laboratory of Snow and ice of the Geographic Faculty
(created in connection with the IGY) the investigation of samples of
rocks, snow, and ice, procured from the eastern summit of El'brus was
besun. (Studying the Glaciers of El'brus"; Moscow, Vechernyaya Moskva,
15 Sep 58, p 3)
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